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I. PROBLEM 6.5 HF

Consider o  |I-D Pru\o\m with  w-ordinates (_z,P)
gpace  and o poYenHal V(=) .

n the
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Considen o mew seb w-ordinakes (T, P) st
Z= z-Dt) for some fJunckion D 4 bime t.

et suth a Ho_nsg‘nfmo.l'ion be ae,nenaked. by Fo (2B, £)
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H= H+98F . fF£ + V@ + -EdD

2t 2m dt
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. For (Z)',P) , Hamilton's E%u.aHDﬂs give -
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P - __E.‘)_ﬁ_ = -
Z 9%
Z = -9 - B -0D
°F ™
Suppose 4 Fi(z,%,1) = ~ZP * Falz,@ B, &)
= Pz- PD - 2P
= P(z-D) - £t
where Z = _D_F,g_ = %X-D
9F

1;“;\5“3 b eliminale P for the “mew’ vasialle % leads o
F(z,%,t) = O

Thus  a aene)m.l:in% sxmci:'\cm c’b i-ﬂpe I q‘guih?. nsekess
in s situekion . One  couwld've anhicipaked His, since

Fo gives tre koms formakionn  eqn . p = %lzri,t). Howevey ,
Z

suth ¢ de{:@.ndence % impogsi\n\t’ T.Dr Z = z-Dl), The ri%‘n"
hord aide con nwer ke o fundbion JL p.

2. PROBLEM 6.4 HF
(onciden a Freebj %Uina lnudd in FD Wik wordinakes QZ,P).
H = __pi" + ™Mg

2m

fet  F, be a time independm\\' gane)-;_al-ins {—undﬂ'oﬂ o & new
aek 01) co-ordinakes (Z,F) st H(Z,P)Y= P .

CPH= He®R - H = Py M9z
2t 2m
2 = A [P - _Pf-] = - 9F4 [\-.13 ec_‘n. clb *mnsdzor maj*ioft]
ms 21 EEP
flpB) = x [Fp v ¥
™q Gvn
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fn the mew o-ordinales (E,P), Hamiltens eqns.  give -
i< oH . B .|

9P ot
Z =t + wnstant +e. % S

time !
3. PROBLEM 6.0 HF

Considerr.  a Hansformakimm _ffum (%F) o (&,P) st.

&= A inp_ , P = qect
03(_57’;?) qeotp
o . laP] = 98 3@ . 8 3P
'E?q’ 'EJP op 94 .
b=l (32
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cened® P - cotllzs
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b TST. pdq - Pd@ = d(pq+ qutp)
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= Pcl - CD\:P -1l daq 4+ m‘tp dP
v et [ |
= Pd% + Cctl:- d% - qocatl[: dF _— '0)

sths = ol-(P%iv %Cﬂ’tp)
= CLdP + Pdc[, * d.(c]’ml:p)
= Pdgo + %dP+ ce:t,:,d% + %(rcmeifp)dp
= Ed% + cﬁtpld% + deo ﬁl,dP[' ~woecp]
= lhs ... [ - uwedp = -Lotzp]
8.E.D.

o) det F.CCL,G\) be  the %anmc\lin% Bunckion .

p= 2k ’ ¥ = -3R
‘aab =4°}
\V .. From (0, dF = 9F dq) + 9f d@
9% 1]

= Pd% - Td&
= d( po+ qeFp)

F, = P, + c‘pth S EES““"‘”E) adlihive cme}mﬂ\‘]

= L l:—.fnver\-iné G = LDﬁ(sfn )]

c%sin*(c[,&n + %Eﬁi A

_ %sin"(c%ﬂa) + P:.(ﬁ "’ﬂ;em

4. PROBLEM (.19 HFE

® Ouwt co-ordinakes  ane  x Y % pe,Py,P=
Ao gpamzpy , Aym 2P ®Pe R T APyt gpe

= Doy dy) [a!: Ay %ﬂ::ﬂ;} N [%m W ?3&;] [:a_& aly - a_@}.m}]
9% Jpr  Opa % 9y  Ipy opy 94 9z 9p, O 92
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D] = ok 9y - 3% *a_%} [ M . =Dfor*=x,3ﬂ
92  Op: op: oz Dpu et
= P~ (9
= KH_HPJ’L
= A

The other two oddic:cxﬁ. sesulbs ’PO"U\-‘D S“\M'\\cwmé.

by We  evaluake only [x, 2] | [Pn,lg] ,» Jor B= %y, The ohe
weswlle  will 'fo\\wa by symmelry .
ﬁ-ﬁ-%m—%x'—&crean—dfpﬁvd—eﬁp%un P {..1.3.51_3. ='3_*_£:--C‘-')_,
’ Do

4 Note  that o - { | PD . iy o to-ordinate
o C  for A= gz, Pu,py, P
& QP - I \ j]‘, o = P

sl o fm- of = “d'-;_) P‘J:P"

[x, 2] 2, [px,hp] =2l for B:ayz
'aPu 9K

- Cleody  the nesulls Ponm ,

[-7-) 1—:.:] =0 [P‘L /Q'.L] =

["7(- -!-J] , l.P"-p l‘j] - "'Pz

I, 4] =-y [px, %] = -Py
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5. PROBLEM 6.18
Congider o ponticle rncm'na in ¢ .Pu'}EnHa.Q. Vi) = uhrst(gi).

det E ke the  piad enengy o} o hadednr%. ~ The -}wm'ns
pls.  ane Qiven b\d the egn.
E- V(q) = ©
E = Wif(aq)

qr = iﬂ{iun*(\[_é)

) From kg, 6.94 HF

Tl phy e pe Q)
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2n q‘
fek -|unLaob) = o, - asw:?(o.cp dg = d=
d% = dx
+i%u al14nt)
r o= A2 f E-Uxt
T A aCi )
i_'i- {_‘1 E’; dx ohere %= \F:?u.
1) Qa ] Iq-]_“'
)
fet w= Ham® J.odw = A 640
1’"‘2
I - Fu J’i i Zsit®  teen©dB
m o d,y’- Ly L @
_ Z2dw T o et d O
Ma s b + %250
Now the inl-e_ﬂrand con  be  weritter as
et® ot w I [y Y o > +_!+l+o\.1') s |+ @)
L+ olZai O br dsmf© [P ) 1+t
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Trvoding ean. b gk B, E =(_c_x_ﬂg+m) W
q e 9 , o

Sinee  H= E . W) = [ ol +JE)1 -

-2
w )= ;M _ diﬂf&)-&.
oL i 2
() - E+\L

alg



